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NOTICE:    When government or other drawings, speci- 
fications or other data are used for any purpose 
other than In connection with a definitely related 
government procurement operation, the U. S. 
Government thereby Incurs no responsibility, nor any 
obligation \»hatsoever; and the fact that the Govern- 
ment may have formulated,  furnished, or in any way 
supplied the said drawings, specifications, or other 
data is not to be regarded by implication or other- 
wise as in any manner licensing the holder or any 
other person or coiporation, or conveying any rights 
or pennlssion to manufacture, use or sell any 
patented invention that may in any way be related 
thereto. 

NOTICE; 

THIS DOCUMENT CONTAINS INFORMATION 

AFFECTING THE NATIONAL DEFENSE OF 

THE UNITED STATES WITHIN THE MEAN- 

ING OF THE ESPIONAGE LAWS, TITLE 18, 

U.S.C., SECTIONS 793 and 79^.    THE 

TRANSMISSION OR THE REVELATION OF 

ITS CONTENTS IN ANY MANNER TO AN 

UNAUTHORIZED PERSON IS PROHIBITED 

BY LAW. 





CONFIDENTIAL 

ü. 

Asrao-caMDnicAnoHs BRAHCH 
ASTOO-BMCraOHICS DIVISIOi 

COMNDVICATIOIIS EEPAMMBHT 
S. ARM! SIOHAL RBSIARCH AHD KVBIJOPHEBT UUBQRATORY 

SUBJECT: 

1 Frtruary i960 

Monthly Prognu Report (l Jan • 31 Jan 60) on ARPA Ordtr lö. 33-60. 
Delayed Raptatar Satellit« Coamunleatlon Syataa, Project Courler (U) 

TO:     Director 
Advanced Ketearch Project» Agency 
Washington S5,  D. C. 

1. (U) This monthly report is auteltted In accordance vlth inatruetlon» 
contained In Anendaent Ho. 2 (Attachment Ho. l) to ARPA Order Ho. 33-99» dated 
1 Apr 59.' 

2. (C) HanratlTt Svuaaary: Satisfactory funding for this fiacal year has 
not yet been established. Visits made to contractors and subcontractors during 
the month indicate that work on all phases of the Courier system Is progressing 
except that effort has been reduced to permit the contractors to function as 
efficiently aa possible in the face of funding shortsges and the possibility of 
work stoppage. Schedules have been established for dellTery of the ground antenna 
towers to each of three sites; detailed information has been prepared in conneetion 
with the Puerto Rlcan site and construction at this location Is continuing In a 
satisfactory manner. Official authorisation to implement the second site has not 
been received. 

3. Specific activities during Jan 60 follow: 

a. Technical Status 

(1) Visits to contractors during the month Included: 

(a) (U) lk-21 Jan, Philco VDL, Palo Alto: Review of progress 
covered the effort on the satellite structure, thermal design results, electronic 
components and the mlcroeave antenna design. A detailed report on results of antenna 
pattern measurements is Included as supplementary information to this report (itael 1). 
Subcontractor effort on the tape recorder work was also reviewed sad preliminary test 
results Indicate that specification requirements will be met. A microwave receiver 
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prototype «u itallttr^l fro« Philco, Phlladilphi», uta» th« MM&fMr «Jfti« *»U 
as other «icrowiv« coBpoatnti, is \>elag conduct«!. A brwdboerd mod^l « «• 
alcrowmv« dlpleacer unit «u also rwselv^, hovevar thii «oa«! appwd to retire 
•xtanslv« rwork "baton acceptance. Performance of the uaita could not toe 
asseated during thie vl.it due to tuning mechanl« allgweat difflculUe»  Hlctel- 
cadmium batteries designed for Courier are currently undergoing life test at 

Sonotoae Co. 

(to) (U) 18 Jan 60,  ITTL: Work on this contract has been reduced 
to pernit the contractor to function in the face of funding shortages and the 
possibility of vork stoppage. Aspects of the eork reviewed included veofpnM on all 
electronic conponents being fabricated at HTL plus all ~JCOBtjr^to'•J*0'^,. 
Several approaches are being investigated for the para-etric «wi™» *« V**1** 
the required tuning range and noise figure. Plnal design of the "X band pu^p 
osciultor is nearlng c«apletlon. Work is continuing * «" ■fr^«'"* ^T' 
Those released for fabrication include, the frequency multiplier unit of the ÜHP 
receiver, 70 nc gaussian filters, IF anpllfiers, post IF amplifiers, and the 
deBodulator-comtoiner. Completion of the 1 KH UHF amplifiers avaits «•"^f J^ 
vSTöoa klystrons vhich are expected momentarily. Effort at Adler S^« Jo^' 
(wbcontractor for the van installation) has been Mta*i ** • ^ ü*!'"!!!,^ 
iith avallatole funds. Ho overtime work was accomplished during this month. Results 
of this reduction In effort will toe reflected as delay in the delivsry of the 
equipnent being procured from ITTL. 

(c) (U) 18-22 Jan, Radiation Inc: Primary jurpose of this visit 

vas to review all antenna feed and rotary Joint work and servo ■y»*«J*»if' JJV 
SiS and development phase of the VHP snteana *"* *• ^«» ^^^fSS" 
effort must await finalisation of the microwave feed, now toeing designed, »tail 

SsSn of the shslter, eatoling, console «O. ********* *L 11 igl'L 
conmStion. Patorication of these components was started 15 Dec 59 «ad work is 
continuing at a rate consistent with present delivery schedules. 

(d) (C) 12-26 Jan, D. S. Kennedy (subcontractor to Radiation 
for tover and reflectors): Present effort is directed toward ccmrpletion of the 
S^SSoTSf ftSTS. 1 (Pusrto Rican Installation) with the following work 
^iSnX be accomplished: installation of slip-ring assembly, completion of 
^^a^lTSnting of AZ-EL turret, completion of *"****•**«* 
JSnTof^ll .Strical units. A final .ystem assembly onjbwjr Jo. 1 «Jould^ 
coated toy 1 IM 60 with component and »^temtestiag f'^1^'?';?BwUti0a ^ 
9 Peto. The anticipated delivery schedule for Tower Ho. 1 is as follows: 

15 Peto 60 - avallatole for shipaent at D. S. Kennedy, 
Cohasset, Mass. 

23 Peto 60 - delivery to the site at Camp Salinas, 
Puerto Rico 

5 Mar 60 - erection work completed, on-site acceptance 
testing started 
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Toww Hb. 2 originally sebadulad for Inatollatlon at Tonwjon AFB, Itodrld, will b« 
ready for thlpMnt froa D. 8. Kumedy on or ahout 1 Ihr 6o. Radiation Inc. has 
lnfon»d TOASRDL that In tha event thli e^Ummt eaaaot be skipped in the 12 Peb 
to 13 Itey 60 period, Increased costs vlll be incurred due to nsehedullag, redeploy- 
ment of personnel, and storage of the unit. Tower Ho. 3, sehsduled for Installation 
at the Hawaiian site, will be ready for shljaent about 1 Apr 60. AnangHMBts are 
being aade to store this equipment at the Saonuasnto Signal Depot sendlnft final 
disposition. ^^      ^- "^^ 

(2) (U) A meeting held at USASRUL with ITTL and Radiation Inc. 
resolred Interface areas between the ground station equipment and the tracking 
antenna equlpaent. It was autually agreed that the HP components being ballt by 
Radiation Inc. would not be Installed at tha Puerto Rlcan site until compatibility 
tests hare been perfonwd at HTL to detenlne the aceeptablllty of these eoopoaents 
from the standpoint of power-handling capacity (l W) and noise power aeasurements 
using ^e ITT low-noise parametric receivers and transmitters. An estlmted date of 
1 Mar 60 appeared reasonable for these tests. Purther agreements concerned the le?al 
of tracking signals to be prorlded to the servo system by ITTL, requirements for the 
recording of angular position data, and panel light coding system differences 
between the prime ITTL gear in the operations van and the Radlatlon-suvalled antenna 
reaote control consols. ^^ 

(3) (C) At the Camp Salinas site, preparation work has been eonleted 
and the concrete tower foundation is ready for Installation of the D. S. Kennedy 
tower. A security fence and bore-sight tower have also been Installed. Installation 
work is expected to begin In Puerto Rico approxiMtely 15 Peb 60 and arraagemtnts are 
currently in progress to prowlde for water transportation of the towers for this site. 

CO (C) In order to economically utilise the scheduled mnpower for 
the InstallAtlon at the second site, work must proceed not later than 12 Peb 60. 
Any derlations from this schedule will result In increased costs for r«-sohsduling, 
redeployment of personnel, storage of equlpnent, and a possible conflict with 
fabrication and installation of the third ground station In Hawaii. 

b. Problems Encountered 

(1) (C) No action can be taken to implement the second site until 
official authorisation to proceed has been received. 

(2) (U) Rearrangement of funding schedule necessary to fund contracts 
through completion to avoid work stoppages, delays and Increased costs. 

e. Work Schedule 

(1) (U) Courier steering committee meeting will be held durliut 
Peb I960 at USASRUL -    *-c 

(2) (U) Visits to contractors and subcontractors will be continued. 

"3" 
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(3) (C) ln-plant Bjtttm eonpatibillty tests iMtwMn a functional 
satellite, a ground station, and a checkout van will be conducted at ITTL. 

(h)   (c) Radiation Inc. vill perform system tests on the ground antenna 
system in Puerto Rico in Mar 60 using available equlpnent. 

(5) (U) Schedules for completion of work on towers for all three 
sites is noted in Par 3.a.(l)(d) above. 

d. Action Required by ARPA 

(1) (U) Providing USASRCL with sufficient funding to prevent work 
stoppages at contractors' plants and attendant problems. 

(2) (U) Decision on the Second Courier site. 

7/0^1 TT^OAi^oj . 

Chief, Astro-Consunleatlons Branch 

Approved by: 

1 Incl 
Measurement Rpt 

reetsv, Astro-slectronios Division 

CONFIDENTIAL 



 ■ -     ■-" i ,-   ■ 

h .■(■ 

>■ 

mäfSJRBton or FEB ABOMMK J* 

' i ' l 

far fitt E Mus «ad SB« 
ü. S. inqr SlsMd. R & D Uboctmtosy 
Foart JfaoMth, Itv Jane/ 
for cwtmt £A 36-039 3C-78958 

i 

1. Dwertjtlo of tt»t 

The teat eoMlst»d oi mkia& metmarvmnt» of noalwd sicMi Uvel 
mb 10 decree Tim—ntn ever the hwlqbexe on ^deh tte Italleo develogeA 
fin 11 MI Is centered.   A flgaze below give* tbe eeeenlieTii of the test 
set-op osmlojnfl     NMsurenente sere effeated by |l«Blng the fin stntttaze 
nt n fLvsn ntfs mth respect to senith ssd rotsüng the esimrth tfara«igh 
100 (luisiio In 10 decree steps.   BMh condition sss ssssm-ed with the 
senree both horlsontslly mA vnrtisnlly polarised.   The sphere ens oriented 
for tso «nexnl eeriee of readings thereby glTlng redsndant data.   Qds is 
Mg^Urt in the diseosslon of the oo-ordiants STsten seed. 

2. Oo-ardiaata ggMn 

the fin 
lookiag frns the source of radiation 

, the fbllosing notation agpaies: 

XLsrgtion:   Zero cievntian 
along the seaith aads.   90 

parallel to ths ground. 

the aphere slth 

to the fin poiaUng sky- 
uusrupwidi to ths fin polatiiig 

Aslaath:   90 
the mdiatiag 

aaüsKth ooorresponds to ths fin potntlag 
the elevnUon la also 90 degrees.   At 

elsTatlon the fin la to the left shen 
fron th» maiatlng eearee.   Aacordiagly, «t ifiO degree asimth 

90 degree elevntlon ths fin is seen on the right elds of ths sfhare 
viesed fron the radiating sonrss. 

90 

 uaiag this co-ordinate systen sere nade slth the 
rndiatdü« eouree iffi-imt^iiy aal vertically pdariaed and slth the fin 
horlaontally mA vsrtieally polarised.   Rsfbresse for ths fin polsarliatioo 
1« tnm eben both aslsith sad elrrstlon Is at 90 

3*   ag£ JBlBBS Stt 9S&M 
Ths fbllmilng sketch gives ths test cfuipsent aad sst-sp cn- 

pLoied.   All ftelUtiaa sere sujiüed by miao Corpomtion at their 
387$ TSblMk *y, Älo Alto, California, plant.   Serial makers refer to 
eitter the test sfaifwat —iifSatuwir's ns*sr or ths ailco 
inilm^r1 by a (H jvefix to the ndlao 

LKl 1 

.  , '   ' 
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KP-OBBlA 

15 tmt 
RG 9/o» 

Ktystron 
FXRIfcd«! 
H761A 
S/l J»72** 

Qjstroa 

HiO Modal 812 
S/I GI-36815 

-27 ftet 

, T ^fir    »wa»iiod.i 
I f-^      A3   a/1139 

'Aß/H 1170 

9 flMt 
RG-58/u 

«n> «WtexKLm trtq/muty «a HP 806B «lottod UM with M HP Ma ]NIM Ml an 
HP WlOA detector ma Inserted at output of KLyetron aowt and oouyled by 
■jpiiilaateljr V feet RG-58/u cable to HP-415B SUB Mtar. 

♦•Sperry >K^3 klyatron used. 

Standard eoadltloaa agfilyiag to the 

1. Prefueney:    4.69 1BB/S 

2. Dtteetoor setUnfi (HP »H5B): 

a. Low xanc» 

b. 200 ^- bolOMter 

3. Xlyatron Bsaar SuffOy Settings: 

a. Beaa voltast:   1250V 

b. Rsfleetor Teltafls:    3707 

follov: 



•. Orld Toltaat:    07 

d. Nodolfeticn MlMtor:   «rid 

e. ItodnlBtlcn type: 

f. JbdnlaUon «Qlltude:    77V 

g. Modulmtlon fptqucncy:    optiad.atd on HP-415B (&iaO0 */•) 

h. BMM eurrmt:    3$ MA 

i. Orld «sUbimUca:   l/lO divl«lon hitfi» 

J. Btflector aOlteKti«:   ?/l0 dlTlsioB bi&* 

k. Mster xMdlng of bMB roIt^B:   1300V 

V.   AAlent BOIM:  ^ 70 db.    LrreU of 6$ db 
ta iwz« aot aate at th»t tim. 

k.    DtflnlUon» of 

orloaUd at 90 dogTM «lovmU« 
tt dBflaltloM aggljr: 

With tte fin «a 
ith, ths foUowinf 

OMt 1:   SOMTM l« borlaaBtally poInrlMd 
Fla is horltontally yolarlMd 

2:    Soureo Is vorticaUy polarlied 
Fin is horlsoatolly polarised 

90 

Case 3<    Source is horlsoatally polarised 
Fin is vertloally polarised 

CMS k:   Sosree Is yertieally polarised 
Fin is rertleally polarised 

5.   Chla Bsfeisaes 

laskiac a pdn oallbrated sntexma, a 2 Z 2 foot sheet of 
sith as B0-*9/u «vresuids to soax adaptor «aa eaployed to estabUsh a pda 
refsisnee for the systea.   matLmm Isvel and half power lerels save xaaocdad 
In both planes for this broadly directional alot ant 

i 

•Qaa divisioB = $00 volts ttor Toltaos eallbration. 

■ 



6. QMtt 

- 1 - Briitttlag Sown 
(I JtUtm wAUru) 

Slot 

Owrtitlon 

l»vel 
BÜX fomr Lrral 
BOT yowr lev«l 

48 db 
51 db 
51 A 

AslKth 

93 
lk9 
ko 

CMM 2 - H*T1>t.1is SOVTM aad Slot 
(H pLBw jattertt) 

Condi Uoo 

lavel 
Btlf povsr I»Tel 
■klf power level 

7*   QKla Oawwrtttlon 

Levl 

lid db 
51 db 
51 db 

Vertically Polurlnd 

Aziantb 

9k 
6L 

125 

im ifiRiiilMlii tormüA, eatable of affroxuHtljig aid» lobe 
OMtrlbaUone, bat eeglectlng losses la the ayat«i la «vlowd to «stlmte 
the fßin 

Or'   -   r^o» 

where Gbr 

K 

reoelTlng aateana «ein (raUo) 

S gLna beat width In öegrees 

H plans beat width la degreee 

A fiactlon relating the efninüaat solid «tfa 
of an aritenaa to the half power beawidths. 

Or' 

Gr 

/^e-   149-40   ■   109 

4h-   125 - 6l   -    64 

-   ig^jAp    -   ^.3 (»tlo) 

10 lot Or' 

-   10 log 4.3   •   6.3 db 

*M estlaated vali« 

4 



VoMUjr iMMBted IkilM iMtmmkim i^iMttod ft 
7 db in lim of tte flgnrt stated «bora. 

| 
8.   Ottn idawtMgt 

■Q» slot will IBTBI mmmttmiH to « OUBM W 
Aaumlxi* « 6 db pda for tte slot iBtMM, o $4 db zoofll^ la tte 
folloKL^t dote aonoopoMto to laetroflic lovol.   Iff the Fhllco £1«BO 
«f 7 db Is uoad o $5 db r»oi11m conoayonds to laotrofLe. 

9.   Kftbot off tegr 

In «i offfOrt to «volnate the low xooultlng fro» 
tte holcaeter «od the feed, o double stob tuner eoe addod 
boIOMter ond the antenao feed for both tho fin ond tbo slot 
USing horlsantel polnrlaoctiaa the following äste resaltod. 

Taoor lorel 

as 49.0 
yes 49.$ 
as 60.7 
jas $8.5 

nere operated In 90* aslanth and 90 degree elevation 

slot 
slot 
fin 
fin 

off 
the 

Both sai 
aoadltions. 

10.   Fin Aateaas Ibasnred Date 

■Bie foUoalng tablee give the data oa the fin 



H0BI2GRAL 900801 - BOBIZOREAL TU 

1 

■mm 0 10 20 30 40 50 60 70 80 90 

AZUOIE 

50.9 0 68.4 65.2 61.0 57.6 55.2 53.0 52.0 51.4 50.4 

10 68.9 66.6 62.2 58.0 55.1 53.0 52.4 50.6 50.4 50.0 

m 64.0 64.4 61.6 59-5 57.2 54.8 53.2 51.6 50.9 50.4 

30 61.4 60.0 59.5 58.5 56.6 55.1 54.2 52.4 52.0 52.4 

ko 58.4 57.2 56.6 56.5 56.O 55.1 54.8 53.0 52.4 52.8 

50 58.2 56.O 55.2 54.7 54.3 53.6 53.0 53.0 52.4 51.8 

60 58.4 55.8 54.4 53.6 53.2 53.4 53.0 53.0 52.8 52.4 

70 58.6 56.O 54.0 53.2 53.2 53.4 53.6 53.2 53.2 53A 

80 58.4 55.8 53.» 53-0 53.0 5^.2 54.0 54.0 54.0 5V.3 

90 58.6 55> 53.2 53.0 53.4 5^.5 5^.5 55.3 55.2 55.8 

100 58.6 55.4 53-6 53.0 53.6 5^.5 54.5 55.4 55.0 54.8 

110 58.4 55.4 54.0 53.0 53.6 53.8 54.0 552 54.5 54.0 

10 58.1 55.4 54.0 53.0 53.4 53.» 53A 54.0 53.0 52.8 

130 58.1 55.4 54.0 532 53.4 53.0 53.6 53.0 52.8 52.2 

Iftt 57-6 55.8 54-7 54.5 54.5 54.5 53.8 53.0 52.2 53.0 

150 58.4 56.6 55.2 56.2 56.2 55.4 54.8 53.8 53.0 53.2 

160 60.0 59.7 595 58.4 56.8 55.4 55.1 53.2 53.0 fLk 

170 62.4 64.0 62.6 58.9 56.2 54.5 52.8 52.0 50.9 50.0 

180 67.2 67.8 62.6 58.2 56.O 52.6 51.6 53-6 50.0 49.5 

1    1 1 1    1    1 

_ I 
' ■ . 



VBRTICAI. SODBd - HORIZQHTiL TU 

2 

' 

iOMM 0 10 20 30 40 50 60 70 60 90 

Aznsrm 

0 52.6 52.0 53.0 53.2 54.2 56.O 58.4 62.4 70.0 70.0 

10 52A 52A 52.2 52.8 53.6 55.1 56.6 60.0 

ao 53.0 53.0 52.8 52.6 54.0 55.0 57.2 60.4 

30 54.8 5^.0 53.8 53.8 54.0 54.7 57.2 60.6 

ko 56.3 56A 55.4 55.2 54.8 66.1 58.4 60.9 

50 60.0 59.5 57.8 57.6 57.8 57.8 59.5 61.6 

60 63.6 63.6 63.O 62.4 62.0 61.8 61.6 64.0 

70 68.1 68.3 68.4 67.8 65.4 64.7 64.8 65.5 

80 68.9 70.0 69.5 69.5 68.4 66.6 66.6 66.6 

90 68.9 TO.O 70.0 70.0 70.0 69.5 68.9 67.8 

100 66.6 70.0 68.4 68.4 67.8 68.9 69.5 69.O 

110 67.8 67A 66.0 66.0 66.0 66.6 6B.9 69.O 

lao 65A 64.0 63.O 63.2 61.8 63.4 67.8 68.4 

130 62.0 60.6 60.0 60.0 60.0 60.0 63.6 66.0 

ito 60.0 57.8 57.2 56.2 56.O 57.2 60.0 62.0 

150 56.6 56.O 55.2 54.7 54.5 55.0 57.2 59.0 

160 55-1 53A 53.6 53.4 53.4 54.7 56.O 57.2 
" 

170 53.2 52.2 52.4 53.0 53.6 54.8 56.0 57.2 

iao 52.% 51.3 52.2 53.4 53.6 55.7 56.6 58.4 
' ' t 



HORIZCKEAL 30ÜBCS - VKTZCAL FIM 

3 

mvmcB 0 10 20 30 40 50 60 70 80 90 

AZDUTH 

0 59.0 60.0 6O.3 61.9 62.6 6«t.5 68.0 68.5 69.5 69.0 

10 59-3 59.2 58.8 59.9 60.0 61.0 62.8 66.5 69.0 

m 59.5 58.2 57.5 58.1 58.3 58.2 61.0 66.0 68.5 

3D 58.5 57.1» 55.8 56.6 56.8 57.0 6O.5 65.O 66.5 

to 58.8 56.5 5M 55.0 55.7 56.5 60.0 65.5 66.5 
— 

50 58.2 55.8 5U.0 5V.2 55.0 56.8 61.0 67.5 67.5 

60 59.7 56.5 5^.V 5^.1 55.0 57.5 62.0 69.O 69.0 
- 

70 61.2 57.8 56. 55.0 56.2 59.5 65.5 69.5 69.5 

80 6M 60.6 59.2 57.8 58.8 61.9 68.5 70.O 70.0 

90 68.5 67.O 65.7 63.t 64.5 66.5 69.5 70.O 70.0 

100 69.O 68.5 68.7 68.5 68.5 68.0 68.5 69.O 69.0 

uo 65.5 6JK3 61.8 62.0 62.8 64.5 65.2 68.0 69.0 

120 6l.lt 59.9 57A 57.5 58.5 60.0 62.7 66.7 68.5 
— 

130 60.0 57.2 55A 55.3   56.1 58.2 60.5 65.5 68.5 

iko 58.7 56.O 5V.6 5^.6 55.3 57A 59.0 65.2 69.0 

150 58.5 56.2 55.0 5V.8 55.6 57-2 

57.5 

59.5 63.6 68.5 

160 59.0 57.0 56.1 55.6 56.it 60.7 toa 70.0 

170 59.2 57.7 57.8 57.2 57.8 59.5 61.8 66.5 4M 
_ 

IÜ 59.0 58.6 60.0 59.0 60.5 61.4 64.0 65.8 69.5 M 
1 — I         1 1   1   1 

8 



VKBTICAL SOURCE - VKRTICAl FH 

Kxvtmos 0 10 20 30 40 50 60 70 80 90 

AZDOIH 

0 69.0 69.O 67.O 64.7 63.6 61.0 60.0 59.5 61.0 59.8 

10 68.7 68.5 67.5 64.5 62.4 59.6 58.0 56.3 57.5 55.7 

so 68.5 68.5 67.7 6J*.o 60.6 57.5 55.6 54.7 55.4 532 

30 66.0 68.7 69.O 64.0 59.5 56.8 54.8 53.8 53.8 52.4 

to 61.8 65.7 68.5 64.6 59.0 56.3 54-7 54.2 53.3 52.6 

50 58.3 60.2 63.O 63.6 58.8 56.1 54.8 55.1 54.0 53.6 

60 55.9 56.6 59.0 60.5 58.2 56.0 55.2 56.O 54.7 55.4 

70 54.5 54.6 56.2 57.8 56.8 55.3 55.5 56.4 56.4 56.4 

80 53.3 53.5 54.7 56.2 55.6 54.6 55.3 56.5 57.2 56.9 

90 52.8 53.0 54.0 55.5 55.2 54.2 55.3 56.5 56.8 57.2 

100 53.0 52.9 54.1 55.3 55.3 54.0 55.3 56.0 56.8 56.6 

no 53.6 53.2 54.6 55.7 55.4 54.5 55.5 55.7 57.0 56.4 

120 55.2 54.5 56.2 56.8 56.O 54.8 55.5 55.3 56.O 56.O 

130 57.0 56.8 58.6 58.8 57.5 55.6 55-3 54.8 55.0 55.1 

iko 59-5 60.2 62.6 61.6 58.5 55.8 54.8 53-6 54.4 53.6 

150 64.5 66.0 67.O 63.5 59-2 56.5 54.7 53.3 53.8 52.6 

160 67.8 68.0 68.0 63.O 59.5 57.0 55.1 53.8 53-5 53.0 

170 68.5 68.0 66.5 62.5 59.5 58.0 57.O 55.5 54.5 54.5 

iao 69.O 67.5 65.8 62.8 6O.3 59.7 58.8 58.4 56.3 56.5 
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I 
Fin AHTSHHA )CASURBNERS 

CM« 1 + C«M 2 

BlAVAHOH 0 10 20 30 ko 50 60 70 80 90 

1 AZIMUTH 

0 52.6 52.0 53.0 51.9 51.7 51.2 51.1 51A 50.4 50.9 

10 52A 52A 52.2 51.7 51.1» 50.9 51.0 50.6 50.4 50.0 

20 53.0 53.0 52.3 51.8 52.3 51.1 51.8 51.6 50.9 50.4 

30 5^.0 53.0 52.8 52.6 52.1 51.9 52.5 52A 52.0 52.4 

ko 5^.2 53.8 53.0 54.8 52A 55.1 53.3 52.2 52.4 52.8 

50 56.0 5k.k 53-3 52.9 52.7 52.2 52.3 52A 52.4 51.8 

60 57.3 55.2 54.0 53.1 52.7 52.8 52.5 52.7 52.8 52.4 

70 58.2 56.O 5U.0 53.2 53.2 53A 53.6 53.2 53.2 53.4 

80 58.0 55.8 53A 53.0 53.0 5^.2 5^.0 54.0 54.0 54.3 

90 58.2 55A 53.2 53.0 53A 5^.5 5^.5 55.3 55.2 55.8 

100 58.2 55A 53.6 53.0 53.6 5^.5 5^.5 55A 55.0 54.8 

no 58.O 55-^ 5^.0 53.0 53.6 53.8 5^.0 55.2 54.5 54.6 

120 57.» 5U.9 53.5 52.6 53.0 53.0 53.4 54.0 53.0 52.8 

130 56.7 5^.3 53.0 52A 52.6 52.2 53.2 53.0 52.8 52.2 

iko 55.7 53-7 52.8 52A 32.k 52.7 52.9 52.5 52.2 53.0 

150 54A 53.3 52.2 52.4 52.3 52.2 52.8 52.7 53.0 53.2 

160 53.9 52.5 52.6 $2.2 51.8 52.0 52.5 51.8 53.0 51.4 

170 52.7 52.0 52.1 52.0 51.7 51.7 51.1 50.8 50.9 50.0 

100 52A 51.3 51.8 52.2 51.6 50.9 50.4 52.4 50.0 »•9.5 
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PIH AinSHHA MEA3URBBHTS 

CMe 3 * CM« k 

BIÄVATION 0 10 20 30 HO 50 60 70 80 90 

AZDOZH 

0 59.0 59-5 59.5 63.7 60.1 59.4 59.4 59.0 60.4 59.3 

10 58.8 58.7 58.3 58.6 58.O 57.2 56.8 56.3 57.5 55.7 

20 59.0 58.2 57-5 57-3 56.3 54.8 54.5 54.7 55.4 53-2 

30 57.8 57A 55.8 55.9 54.9 53.9 53.8 53.8 53.8 52.4 

to 57.0 56.0 5^.7 5U.6 3k.0 53A 53-6 54.2 53-3 52.6 

50 55.2 54.5 53-5 53.7 53-5 53.4 53.9 55.1 54.0 53-6 

60 5k,k 53.5 53.1 53.2 53-3 53.7 54.4 56.O 54.7 55.5 

70 53.7 52.9 53.1 53.2 53.5 53.9 55.5 56.4 56.4 56.4 

80 53.3 52.8 53A 53.9 53.9 53-9 55.3 56.5 57.2 56.9 

90 52.8 53.0 5^.0 5M 54.7 54.2 55.3 56.5 56.8 57.2 

100 53.0 52.9 5^.1 55.3 55.3 54.0 55.3 56.O 56.8 56.6 

no 53.6 53.2 53.9 5^.8 54.7 54.5 55.1 55.7 57.0 56.4 

120 5M 53A 53.7 54.1 54.1 53.7 54.8 55.3 56.O 56.0 

130 55.2 54.0 53-7 53.7 53.7 53.7 54.2 54.8 55.0 55.1 

iko 56.2 5^.6 54.0 53-8 53.6 53.5 53.4 53.6 54.4 53.6 

150 57-5 55-8 55.0 54.3 54.0 53-8 53.5 53.3 53.8 52.6 

160 58.5 57.0 56.1 54.9 54.7 54.2 54.0 53.8 53.5 53.0 

170 58.7 57.7 57.3 56.1 55.5 55.7 55.8 55.5 54.5 54.5 

180 .  59.0 58.1 59.0 57-5 57.4 57.4 57-7 57-7 56.3 56.5 
■ 
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 It ±* ««Mlalad tbBt the ratio at tte maimm to 
recpooM of the fla «ttena«, ^baa «ffezsUd la eoojimetion alth «a 
orttwp—ny pelnrlaad Wndaal Ii minufcainij 8.7 dh.   Dw to the 
3*ek of a vafftreaee «Kin aateaw, an «mat nlfttioMhiy ocqarlag 
OMozved levels «1th laotrople lerel ma not establlsbed.    It is 
eatlmted that the ranoe of levelB ObMrvad Wwp^i to ± 4 ffl> 
alth iwject to Isotropie. 

It la aleo eooaluded that the Cla aaatema «qAajad la , . 
wta doee not aateh a $0 <dai eTatoa.   AeeanUagly, «UiUcaal 

aaork to laprov« the TOHR ^of the aatenaa aast be j^Levated before 
the deel^a la aaltahte for Courier 
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